SUMMARY
INTRODUCTION
The upper airway resistance syndrome (UARS) has been described based on the hypothesis that snoring and repetitive occurrence of RERAs without oxygen desaturation might cause a significant disease with symptoms, altered quality of life and cardiovascular morbidity. The syndrome was first defined in pediatric patients in 1982 and in adult patients in 1993 by Guilleminault (1) . Although the description of RERA, American Academy of Sleep Medicine (AASM) has not accepted UARS as a distinct disease among sleep braething disorders. AASM has concluded that the current clinical and pathophysiological data are not sufficient to specifying UARS as a distinct conditon but instead defined it as borderline of Obstructive Sleep apnea (OSA). The International Classification of Sleep Disorders II's (ICSD II) 2005 version is consistent with the AASM in the matter. It is still controversial whether UARS, with its strong relationship with cardiovascular complications, needs to be regarded as a distinct disease (1, 2) . With UARS various neuropsychiatric symptoms such as Bruxism, irritable bowel syndrome, insomnia, and somatic problems as well as excessive daytime sleepiness, and major cardiovascular problems are known to occur (3) (4) (5) .
We believe that UARS is a different disease from OSA, as it triggers sympathetic nervous system activation without causing apnea/hypopnea and desaturation. We also believe that UARS should be recognized as a disease that need to be treated, because its results in fatigue and excessive daytime sleepiness (EDS) and, has major cardiovascular consequences. Although there exists globally accepted criteria that can help us in UARS diagnosis, many patients remain undiagnosed and this group can not taken under the essential treatment (Table 1) .
Based on these ideas, we set out to investigate a new method that will be cost and time-effective in patients where classical PSG points to a possibe UARS. Detection of increase in upper respiratory tract resistance will confirm of the diagnosis and the need for treatment.
This study was planned with the idea that, using treatment-diagnostic method, positive airway pressure (PAP) can be useful in diagnosing the disease and could also be used to determine the treatment pressure in the same session.
MATERIALS and METHODS

Patient Selection
The study was approved by the Ethics Committee of Gazi University. The study population consisted of Figure 1 ). The patients were classified as UARS according to criterias in Table 1 .
Polysomnographic Studies
PSG was performed to patients admitted with complaints of snoring and excessive daytime sleepiness. The data from all patients were collected at our AASM-accredited sleep laboratory, all night, using a 16-channel polysomnography (Sensormedics Alpha is Somnost system, Sensormedics, CA, USA). During recording, central and occipital electroencephalogram, bilateral electrooculogram, submental and tibial electromyogram, and electrocardiogram were used. Nasal air flow was measured by pressure transducer. Tracheal sounds were monitored with a microphone. Thoracoabdominal belts were used in the measurement of thorax and abdomen movements. Monitoring of oxygen saturation was performed with noninvasive methods using pulse oximetry. The test was terminated after 6-8 hours of recording. Rechtschaffen and Kales sleep staging and scoring criteria were used from the beginning of sleep was out of the 30-second epochs (6).
All patient scoring were carried out by a nurse working in the center with Sleep Technician Certification and 12 years of experience. In accordance with AASM 2007 criteria, increases in respiratory effort that last for at least ten seconds or airflow limitations that lead to arousal but not met apnea or hypopnea criteria, were defined as RERA. PAP titration was performed on patients with verified EDA and with AHI < 5', RERA> 20' at PSG, with no desaturation, and with a score over 10 in the Epworth Sleepiness Questionnaire (Johns, 1991). PAP titration was performed on patients who showed no impediment for a PAP titration upon an upper respiratory tract examination. Secondary endpoint: It is widely accepted all over the world that diseases with major cardiovascular complications should be treated. UARS also causes this complication and we believe that this is the absolute indication for treatment. We know that nowadays the most effective treatment of upper airway pressure increase is PAP. The prerequisite for PAP therapy to patients is to determine the pressure they need and the methods we use for this purpose is the PAP titration.
After demonstrating increased resistance in the upper airway for the diagnosis of UARS by PAP titration we also learn positive pressure that the patient needs for therapy at the same time. So this means we can offer the patient the diagnosis and treatment options in the same session.
This method eliminated the need for invasive and untolerated methods like esophageal pressure measurement, which is used to make a definitive diagnosis of UARS. PAP method is more effective in terms of cost, more comfortable for the patient and less timeconsuming for both the patient and the physician.
Statistical Analysis
The data obtained in the study were evaluated using the SPSS 16.0 package program. Statistical analysis of the cases demographics, polysomnographic recording results and descriptive statistics were used in the evaluation of PAP titration results. Results were given as mean values accompanied by standard deviation.
RESULTS
Thirty patients included to the study according to the PSG results and history consideration who were diagnosed as UARS. Fourteen (46.7%) of the patients were male, and 16 (53.3%) were female. The mean age was 46.4 ± 9.9. While determining EDS by the Epworth Sleepiness Questionnaire all patients were over 10 points and mean score was 15 ± 3.9. The mean AHI was 2.3 ± 1.4, and mean RERA was 26.1 ± 4.9 ( Table 2) .
During PAP titration, the results were pathological and the mean pressure was 7.1 ± 1.1 in our study group. These patients that had over 4 cmH 2 O PAP pressure were diagnosed with UARS, and during diagnosis the PAP pressure that they needed during treatment was also determined. When we compared the sleep efficiency and all sleep stages in the diagnostic polysomnography and titration night; only Stage 3 increased statically significant (21.6 ± 8.36 vs. 22.55 ± 6.72, p= 0.02) ( Table 3) . (4, 5, 7) . Therefore, a more practical method for diagnosis is resorted to. Today, PSG is imperative to ensure the diagnosis of UARS. It is required to have AHI< 5, and RERA significantly high with no desaturation. In addition to these criteria, the presence of EDS leads to the diagnosis of UARS in the patients (1, 4, 8) . All of the patients included in our study had AHI below 5 and RERA over 20. In all patients, EDS was confirmed by the Epworth Sleepiness Questionnaire.
UARS diagnosis is not easy due to the following reasons: Esophageal Pressure Measurement is an invasive method and is difficult to tolerate for the patients. There is no limit to RERA number to clarify the UARS diagnosis in PSG. Moreover, there are no objective methods available in practice in EDS. However, we know that increased upper airway resistance is a pathological event.
PSG results with no apnea/hypopnea or desaturation, but an increase in resistance in the upper respiratory tract directly lead us to the diagnosis of UARS. As we know, the pressure in the upper respiratory tract of a healthy person does not exceed 4 cm H 2 O. The most objective way to prove the upper airway resistance with non-invasive method is to perform a PAP titration.
In our country, like many parts of the world, the opinion to consider UARS as a separate disease is dominant (9) . But the AASM and the ICSD-2, considers UARS as a preliminary step of OSA. In a study conducted by Guilleminault and colleagues, longterm follow-up results with a diagnosis of UARS patients who did not receive PAP therapy were published. According to this study, only 5 of 94 patients (5.3%) developed OSA. Rather than OSA, daytime sleepiness, fatigue, insomnia, difficulty concentrating, and depression has been found to be significantly increased in frequency among these patients. In addition, the same patients showed significantly increased use of hypnotic, antidepressant and stimulant drugs (10) .
The complications of OSA can be explained by apnea/hypopnea and desaturation. However, UARS shows none of these symptoms, and develops similar complications with OSA just by arousals. This suggests that treatment of UARS should be taken more seriously.
In cases with sleep disorders breathing, remarkable hypertension is observed due to increased upper airway resistance. In hypertensive patients the incidence of OSAS is 30-40%, and the incidence of non-apneic snoring is 30-70% (4.5).
In one of their studies Guilleminault and colleagues showed that the borderline hypertension has been shown by to be controlled with CPAP therapy in patients with UARS. In pediatric patients, UARS have been reported to cause complications like behavioral disorders, and school failure (4, 7, 10, 11) .
In our opinion, due to the excessive daytime sleepiness, major cardiovascular problems, and the adverse effects during childhood, patients with UARS should be treated. The goal of treatment is to improve symptoms and quality of life, to reduce the morbidity and mortality of the disease by overcoming the increased upper airway resistance. Generally applicable methods for the treatment of OSAS are used for UARS (4, 5, 13) .
Nowadays PAP therapy is the most effective treatment to overcome the resistance of the upper airway.
With the use of PAP therapy, neuropsychiatric symptoms significantly improved and EDS has been shown to decrease. Even the demostration of an improvement in EDS is with PAP therapy is among the minor diagnostic criteria (1, 4, 13) .
In one study, Guilleminault and colleagues observed that CPAP treatment or turbinectomy showed much better results than behavioral therapy alone in postmenopausal women with UARS who suffered from daytime fatigue and chronic insomnia (14) .
For the patients to be treated with PAP, PAP titration is the first examination to be done. Pressure determined after PAP titration, is the threshold pressure necessary to keep the patient's upper respiratory tract open. We determined the accurate pressures necessary for our patients by PAP titration.
As already mentioned, we kept two things in mind when we performed PAP titration to our patients suspected to have UARS. First, if we observe pressure over 4 cmH 2 O during PAP titration, this proves the presence of patient's upper airway resistance. Second, this observation not only proves but also determines the necessary pressure for the treatment of UARS.
There are a number of limitations of our study. First, the number of patients is limited. Second, patients suspected of UARS according to PSG were included in the study. Among these patients, because of the decrasing sleep quality, UARS have not been shown with Esophageal Pressure Measurement method. For the reasons stated above, however, Esophageal Pressure Measurement, as in many places around the world, is not performed at our clinic. Third, in the evaluation of patients' EDS, the Epworth Sleepiness Questionnaire was used but has not been confirmed by MSLT. However, we set our RERA limits high for preliminary diagnostic criteria for UARS. Sleep fragmentations that occur as a result of RERA is expected to cause EDS in the patient. Fourth, the long term follow-up results were not included in the study.
As a result, among UARS suspected patients, achieving high PAP values from PAP titration is an evidence of increased upper airway resistance. In patients with normal PAP values UARS diagnosis were excluded. Use of this method defines UARS diagnosis and thought to be significant for evidence-based medicine. With The PAP method, from therapy to diagnosis protocol, the treatment pressure is also determined at the same time. Long-term follow-up of these patients under PAP treatment and the evaluation of clinical outcomes and also including higher number of patients in series will contribute to the treatment of this syndrome defined "unsolved problems in years". Larger scale studies on the subject are needed.
